The objective of this research was to evaluate the oyster mushroom Pleurotus ostreatus-(Jacq.: Fr.) Kumm. cultivation in substrates based on different combinations of wastes (leaf, pseudo-stem and pseudo-stem + leaf) and banana cultivars -Musa spp. (Thap Maeo, Prata Anã, Pelipita and Caipira) during 49 days. Organic matter loss in the substrate by action of the fungus was also evaluated during that period. It was verified that the pseudo-stem waste provided the best averages of biological efficiency among all cultivars tested and best rates were obtained by Thap Maeo (61.5%). The highest organic matter loss (OML) was obtained from pseudo-stem + leaf wastes (Prata Anã -78.6%; Thap Maeo -67.6%; Pelipita -64.8%; Caipira -60.6%).
INTRODUCTION
The oyster mushroom is the third most cultivated edible mushroom in the world (24) . There isn't official statistics about mushroom production in Brazil, but different Pleurotus species have been cultivated and P. ostreatus is the most important oyster mushroom grown in that country (30) .
Fungi belonging to the Pleurotus genus, also known as white rot wood fungi, develop with efficiency in lignocellulosic wastes, such as wheat and corn straw, wastes from cotton and coconut, sugar cane bagasse, sawdust, etc.
They have specific enzymes that degrade lignocelulosic compounds present in those types of raw material (1, 5) . The waste from the banana tree is another material with high potential for utilization as substrate in edible mushroom cultivation (4, 17, 29, 32) .
The banana is the third most exported fruit in Brazil (10); the Northern region the third biggest producer. The state of Amazonas is the second biggest producer in that region, followed by the state of Pará. After the production of the commercial grower from the region of Sorocaba/SP. That strain is stored (in mineral oil) at the mycology collection of the Edible Fungus Cultivation Laboratory of the CPPF/INPA.
Wastes from banana tree cultivars belonging to the Musa spp genus of cultivars Thap-Maeo, Prata-anã, Pelipita and Caipira (genomic groups AAB, AAB, ABB and AAA, respectively) were obtained from the experimental unit of Embrapa Amazônia Ocidental, Rod. AM-10, Km 29, Manaus, Amazonas, Brazil. Pseudo-stems and leaves were collected and then processed by chopping leaves in a DPM 4, 3.300 RPM forage chopper, according to the methodology described by Sales-Campos (27) . The chopped material was distributed in nets and submitted to natural drying. After that procedure, they were stored in raffia bags until the beginning of the experiments. The pseudo-stem was firstly sectioned in the middle and then exposed to environmental temperature until the reduction of water excess. The wastes were processed in the same chopper previously used and stored in nets, in order to complete the drying process, which was also naturally carried out. After, they were stored in raffia bags until the beginning of the experiments.
The experiment was totally randomized in 3x4 factorial scheme, corresponding to 3 combinations of wastes (pseudostem, leaf and pseudo-stem + leaf) and 4 banana cultivars (Thap-Maeo, Prata-anã, Pelipita and Caipira), with 6 repetitions, totalizing 72 experimental units ( Table 1) . The data was submitted to ANOVA variance analysis by using the Gerais, Brazil. (UFLA). Next, the averages were compared by using the Tukey test with 5% of probability.
A primary matrix of the POS 09/100 strain of P. ostreatus was used for the production of the spawn (secondary matrix), which was inoculated in Petri dishes containing PDA (Potato Dextrose Agar) medium.
The substrate used for P. ostreatus growth was prepared individually, according to waste types (pseudo-stem, leaf and pseudo-stem + leaf) ( Table 1 The primordia induction occurred after the complete colonization of the substrate, 20 days after the inoculation. For that, the incubation temperature was dicreased to 20°C and maintained during 24 hours. After that, the BOD was adjusted back to the previous temperature (25°C). After the second day from thermal shock (22 days after inoculation), primordia formation occurred in some treatments and in the 4 th day after the shock, the first harvest was manually performed, before the sporulation stage, by withdrawing the whole branch. Next, the stem was cleaned to avoid harvest wastes. Then, productivity was expressed by means of biological efficiency (BE), which represents conversion percentage of the substrate into fungic biomass (mushrooms), established by the formula:
The organic matter loss (OML) was also evaluated, which represents the decomposition of the substrate by the fungus, determined by the formula:
The C:N ratio (carbon/nitrogen) determination was carried out according to Lanarv's (14) Averages were compared by the Tukey's test with 5% of probability. Many factors may influence the production, such as C/N ratio and substrates composition (18) . A previous analysis of the raw materials is important in order to identify their viability for cultivation (34) . The results of the C/N ratio analysis showed that concentrations ranged from 20 to 43/1 ( Table 2) .
Waste
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For oyster mushroom cultivation, the initial C/N ratio ranges from 80 to 100/1 when carried out under natural conditions. C/N ratios required are narrower in the axenic cultivation (9). Table 2 . Centesimal composition, pH and C/N ratio of the initial substrates (raw materials with supplementation of 20% of wheat bran).
Substrates based on leaves usually obtained the minor averages of biological efficiency (Thap Maeo -1.5%, Pelipita -4%, Caipira 8.5% and Prata Anã -12%) and analyses performed in the initial substrate showed that those substrates present higher concentration of nitrogen and narrower C/N ratio (20 to 23/1). Therefore, it is suggested that high In general, the highest organic matter loss (OML) was obtained in the substrates based on pseudo-stem + leaf (Prata Anã -78.6%; Thap Maeo -67.6%; Pelipita -64.8%; Caipira -60.6%) (Figure 2 ). ostreatus shows itself as a promising raw material due to its great local availability and low or no cost.
Besides, it helps in the reduction of its disposal in the environment and the consequent impacts.
